Folding efficiency is rate-limiting in dopamine D4 receptor biogenesis.
Dopamine receptors are G protein-coupled receptors that are critically involved in locomotion, reward, and cognitive processes. The D2 class of dopamine receptors (DRD2, -3, and -4) is the target for antipsychotic medication. DRD4 has been implicated in cognition, and genetic studies have found an association between a highly polymorphic repeat sequence in the human DRD4 coding region and attention deficit hyperactivity disorder. Using DRD4 as a model, we show that antipsychotics can function as potent pharmacological chaperones up-regulating receptor expression and can also rescue a non-functional DRD4 folding mutant. This chaperone-mediated up-regulation involves reduced degradation by the 26 S proteasome; likely via the stabilization of newly synthesized receptor in the endoplasmic reticulum. Dopamine itself can function as a chaperone when shuttled into the cell by means of the dopamine transporter. Furthermore, different repeat variants of DRD4 display differential sensitivity to this chaperone effect. These data suggest that folding efficiency may be rate-limiting for dopamine receptor biogenesis and that this efficiency differs between receptor variants. Consequently, the clinical profile of dopaminergic ligands, including antipsychotics, may include their ability to serve as pharmacological chaperones.